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DETAILED ACTION 
Drawings 

1. This application has been filed with nine (9) sheets of drawings, which have been 
approved by the Examiner. 

Claim Rejections ~ 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-5, 10-16, 21-23, 34, 37, 39, 46 and 47 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Moddel et al. (U.S. Patent 6,563,185). 

4. Regarding claim 1, 39 and 46, Moddel et al. discloses an apparatus for producing a 
modulated optical signal, comprising an antenna (e.g. 222A, 223A) for communicating with a 
waveguide and with an externally-applied optical field (e.g. 202A) and having an output port; 
and an electrically- variable-impedance device connected at the output port of the antenna, 
capable of responding at a frequency of an externally-applied optical field and having its 
impedance at the optical frequency changed by an applied electrical signal (i.e. voltage). See 
column 14, lines 32-53. Moddel et al. also discloses the device capable of responding to more 
than one frequency to radiate a mixing product between the optical frequencies. See column 14, 
lines 4-31. 

5. Regarding claims 12 and 47, Moddel et al. also discloses an apparatus for detecting an 
optical signal, comprising an antenna structure (e.g. 20B, 21B) having an output port; and an 
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electrically-connected detector connected at the antenna's output port, capable of responding at a 
frequency of the optical signal in a waveguide and for producing a detected electrical signal at 
baseband. See column 3, lines 17-41. Moddel et al. also discloses the device capable of 
responding at more than one frequency producing a detected electrical signal at a frequency 
corresponding to a mixing product of the optical frequencies. See column 20, line 67 through 
column 21, line 30. 

6. Moddel et al. does not expressly disclose a waveguide. However, waveguides are well 
known in the art for providing low loss propagation of optical signals. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to provide 
a waveguide in communication with the antenna of Moddel et al. in order to provide low loss 
propagation of the optical signal to or from the device. 

7. Regarding claims 2-4, 10, 1 1, 13-15 and 21-23, the electrically-variable-impedance 
device comprises a tunnel junction, wherein the tunnel junction comprises a metal-insulator- 
metal (MIM) structure. More specifically, the MIM tunnel junction comprises closely juxtaposed 
metal lines with a layer of metal oxide therebetween. See column 7, line 50 through column 8, 
line 6. Additionally, the electrically-connected detector comprises a semiconductor tunnel 
junction. See column 16, lines 65-67. Furthermore, Moddel et al. discloses the device may 
comprise a metal-insulator-superconductor barrier. See column 6, lines 51-53. 

8. Regarding claims 5 and 16, Moddel et al. does not expressly disclose the metal line 
comprising nickel and the oxide comprising nickel oxide. Nickel and nickel oxide were known 
in the art at the time of the invention as a suitable material for a MIM tunnel junction for an 
optical device. Therefore, it would have been obvious to one having ordinary skill in the art at 
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the time the invention was made to provide nickel and nickel oxide in the MIM tunnel junction 
of Moddel et al. since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. See MPEP 2144.07. 

9. Regarding claims 6 and 17, Moddel et al. discloses the area of the junction to range from 
sub-microns up to hundred of microns but does not expressly disclose the area of the junction to 
be less than 100 nm square. However, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to provide the claimed dimension in order to 
provide a wavelength specific device since Moddel et al. teaches that scaling antenna dimensions 
affects the wavelength range of the device. 

10. Regarding claims 7 and 18, Moddel et al. does not expressly disclose a capacitance to be 
less than 100 attofarads. However, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to provide a capacitance of less than 100 attofarads 
since it has been that discovering optimum or workable ranges involves only routine skill in the 
art. SeeMPEP2144.05(II)(A)(B). 

11. Regarding claims 8, 9, 19 and 20, Moddel et al. does not expressly disclose a Josephson 
junction or a Schottky barrier. Josephson junctions and Scottky barriers were well known in the 
art for tunneling devices at the time of the invention. Therefore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to provide any well known 
tunneling junction since applicant has not disclosed that the particular junction solves any stated 
problem or is for any particular purpose and it appears that the invention would perform equally 
well with any type of tunneling optical device. 
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12. Regarding claims 24 Moddel et al. discloses an apparatus comprising a transmitting 
antenna (e.g. 120C, 12 1C) for communicating with a waveguide and having an output port; and 
an electrically-variable-impedance device connected at the output port of the transmitting 
antenna, capable of responding at a frequency of an externally-applied optical field and having 
its impedance at the optical frequency changed by an applied electrical signal (i.e. voltage). See 
Figures 2B and 2C. Moddel et al. also discloses an apparatus comprising a receiving antenna 
structure (e.g. 20B, 2 IB) having an output port; and an electrically-connected detector connected 
at the antenna's output port, capable of responding at a frequency of the optical signal in a 
waveguide and for producing a detected electrical signal at baseband. See Figures 1 A and IB. 

13. Moddel et al. does not expressly disclose a waveguide in communication with both the 
transmitting and receiving antennae. However, waveguides are well known in the art for 
providing low loss propagation of optical signals. Furthermore, Moddel et al. discloses that the 
devices may be combined to have applications in integrated circuits. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to provide 
a waveguide in communication with the antennae of Moddel et al. (e.g. in an integrated circuit) 
in order to provide low loss propagation of the optical signal from and to the antennae in a 
compact device. 

14. Regarding claims 25-27, 33 and 34, Moddel et al. discloses a source of optical radiation 
incident on the transmitting antenna by unguided propagation (performed above a top surface of 
said waveguide). See Figure 3A. Although guided propagation (e.g. along said waveguide) of 
the optical radiation incident on the antenna is not expressly disclosed, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to provide 



Application/Control Number: 1 0/09 1,515 Page 6 

Art Unit: 2874 

guided propagation since it was known in the art to guide the optical radiation around any 
additional components of an integrated circuit. 

15. Regarding claims 28-30, the method claims would also have been obvious as setting forth 
requisite steps for operation of the devices as discussed above. 

16. Regarding claims 31, it is noted that a portion of the externally-applied optical field is 
scattered (as a result of modulation) within said waveguide. 

17. Regarding claims 36 and 37, Moddel et al. appears to disclose direct detection. However, 
coherent detection was also known in the art as an alternative to direct detection and therefore 
would have been obvious to one of ordinary skill in the art. 

18. Regarding claim 32, 35, 38 and 40-45, Moddel et al. disclose various applications for the 
devices in place of prior art semiconductor devices, which were known in the art to be utilized in 
fiber LANs, optical backplanes comprising circuit boards, chip modules, communication systems 
comprising a plurality or interconnects for one-to-many or many-to-many connections. 
Therefore, the incorporation of the device of Moddel et al. in to the various prior art systems 
would have been obvious in order to provide advantages of speed, simplified input/outputs, and 
ease of fabrication as taught by Moddel et al. See column 20, lines 38-67. 

Conclusion 

19. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarah Song whose telephone number is 571-272-2359. The 
examiner can normally be reached on M-Th 7:30am - 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on 571-272-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Sarah Song 
Patent Examiner 
Group Art Unit 2874 



